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This invention relates to a process for melt 
ing, or heating material in an electrical fur 
nace, particularly melting of metals or metal 
alloys and a furnace for the carrying out of 
the said process. In melting or other heating of metals or 
metal alloys in electrical furnaces slags of 
different composition are used in many cases, 
which slags arise by melting of the material 
or by melting of especially made additions. 
The quantity of slag thus covering the metal 
bath in the furnace is, however, compara 
E. small and, consequently, of a smaller 
epth. 
Final provided with vertical coal elec 

trodes extending towards the bath surface is 
about 70-110 volt. On account of the small 
resistance, which the thin layer of slag offers 
to the electrical current, arcs are formed 
between the electrode and the slag-even if 
the electrode goes into the slag. A very high 
temperature is produced in these arcs, which 
ing metals and obtaining a high quality. The 
metal bath becomes very overheated, and 
through the coal of the electrode or through 
the coal in the f; carbide compounds are 
then very easily formed, which enter the 
metal bath. If for instance, in the presence 
of coal in melting of aluminium too high a 
temperature arises (about 1200° C.), alumin 
ium carbide is at once formed, which reduces 
the quality of the product obtained. Even 
with a relatively deep layer of slag and with 
the use of such a tension as justmentioned 
the forming of arcs can not be avoided. Even 
the density of the current plays, at the transi 
tion of the current to the slag, an important 
part, because, if the density of the current is 
too great, the slag simultaneously with the 
forming of an arc comes in a strong inflation 
similar to cooking, which is accompanied b 
an undesirable overheating. . . . 
According to this invention said disadvan 

tages are avoided, and at the same time the 
electrical energy may be utilized for the pur 
pose in a technically and economically advan 
tageous manner. The invention is characterized in, that heat 
is supplied to the material with the help of a 

The tension generally used in electri 

layer of slag solely heated by electrical resist 
ance heating with the avoidance of the forma 
tion of an arc by using a suitable tension and 
density of the current and deep layer of slag. 
The transmission of heat to the material 55 

may take place in different ways, either by 
the material coming into direct contact with 
the layer of slag or with a metal bath, which 
is heated by contact with the layer of slag, or 
also by radiation from the layer of slag or 60 
from such a metal bath as justmentioned. 

In the accompanying drawing wherein sev 
eral forms of furnaces suitable for carrying 
out the invention are illustrated: 

Figs. 1-7 are vertical sectional views 65 
through furnaces of various forms. 

Fig. 8 is a fragmentary detail of a further 
modification of the heating chamber of a fur 
nace, and Figs. 9 and 10 are fragmentary detail sec- 70 
tions of further modifications in which cool 
ing devices are provided. 
According to the invention heat is applied 

to the material by means of a layer of slag 
solely heated by electrical resistance heating 75 
under such conditions that the treated mate 
rial during the entire treatment will be situ 
ated above the slag. 
According to the embodiment shown in 

Fig. 1 the layer of slag 1 of suitable compo- 80 
sition is allowed to form a bath of suitable 
depth and the metal 2 to be melted is then in 
troduced into the furnace. The current sup 
plied to the slag occurs through stationary. 
electrodes 6 mounted in the wall of the fur- 85 
nace, at the bottom thereof. If the metal is 
lighter than the slag it will, on that account, 
form a liquid bath overlying the layer of 
slag. If desired, the meal bath may be cov 
ered by a top layer of slag designated at 490 
forming a protection against oxidation. 
According to the modification of the inven 

tion illustrated in Fig. 2 electrodes 6a are 
shown at the side walls of the furnace in con 
tact with the metal bath 2, in addition to the 95 
electrodes 6 which are located in the bottom 
of the furnace. 

In the modification of the invention illus 
trated in Fig. 3 electrodes 6 and 6b are shown as arranged to contact with the upper and 0. 
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lower layers of slag 1 and 3 and in accord 
ance with this arrangement the greatest re 
sistance is located in the bottom layer in or 
der to produce a more intense heat at this 
point. When making heavy metals, a slag 
substantially lighter than the metal may be 
used, and in this case a tough crust 3 is 
formed on the layer of slag which will sup 
port the liquid metal. For this purpose a 
refractory silicate slag may be employed hav 
ing a higher melting point than the metal 
bath 2 and which, on the surface presented 
to the metal bath, is solidified, while the slag 
mass lying underneath of the solid crust may 
be in liquid form and in electrically conduct 
ing relation with the electrodes. Although 
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in solid form, it will be understood the slag 
can also at red heat be electrically conducting 
to a certain degree. 
By employing a top layer of slag, as Sug 

gested in Fig. 3, the process may be advan 
tageously employed for melting scrap iron 
and waste iron. If the scrap or waste iron 
containing oxide is melted in this way, the 
metal is purified from the oxide which is in 
corporated in the slag. In certain cases the 
oxide is reduced and the reduced metal be 
comes the bath. The waste product is negli 
gible even when melting comminuted waste 
in the form of thin sheet or dust, for instance, 
from copper, brass or aluminum. The metal 
when added at once sinks in the slag bath so 

O 

that oxidation of metal during the melting is prevented. 
As illustrated in Fig. 4 the electrodes are 

preferably mounted in heating chambers 
which are preferably narrowed. The motion 
of the slag mass due to the heating thereof 
results in rapid distribution of the heat 
throughout the entire slag mass. 
Melting of metal according to the inven 

tion can be carried on continuously, employ 
ing the same mass of slag. When the metal 
bath has attained a predetermined height in 
the furnace, part of the metal is drawn off 
while no part together with the slag is al 
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lowed to remain in the furnace, but melting 
being continued. - 
'In the modification of the invention shown 

in Fig. 5, the furnace is provided with a 
drawing-off opening 5 which is partially 
filled with liquid metal at all times and 
which is so disposed as to prevent the slag 
from accompanying the metal, while the lat 
ter is being drawn off. 

Fig. 6 illustrates a form of the invention 
in which the heating chambers containing 
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an electrode 6 are narrowed and a trough 
crust 3 is formed on the molten slag 1, as in 
the embodiment shown in Fig. 3, 

Figs. and 8 illustrate several further 
modifications of heating chambers contain 
ing electrodes 6 and in the arrangement 
shown in Fig. 9 such electrodes are disposed 
in the side walls of the furnace. 
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In certain cases, for instance, for heating a mass of glass it is preferable, when using a 
bottom layer of slag and bottom electrode of 
coal or iron, to protect the bottom electrode against the influence of the slag by means of 70 
an intermediate molten layer ; heavy metal 
designated at 8 in Figs. 8-10. The heavy 
metal employed may be lead or tin, for in 
stance, and the arrangement is advantageous 
particularly in connection with the melting 75 
aluminum, the intermediate metal layer pro 
tecting the electrodes and preventing the for 
mation of carbonic oxide. 
In Figs. 9 and 10 which show further 

forms of narrowed heating chambers con- 80 
taining the electrodes 6 cooling devices. 9. 
are also illustrated which are arranged in 
the walls of the chambers. 
In producing alloys according to the in 

vention which are specifically lighter than 85 
the layer of slag but which 'contain a metal 
which is heavier than said layer, the heavier 
metal is added to a part of the previously 
produced metal bath and is allowed to re 
main until it is alloyed with the previously 90 
molten metal. 
Having noy described my invention, what 

I claim as new and desire to secure by Let 
ters Patent is: 

1. A process of melting or heating mas 
terial in an electric furnace with a layer of slag consisting in heating the layer of slag 
solely by electric resistance and thereby 
heating the material to be treated, and main 
taining said material during the entire treat- 100 
ment above the layer of slag. N 

2. A process of melting or heating material 
in an electric furnace consisting ih introduc 
ing slag which, at most, is of the same spe 
cific gravity as the material to be treated into 105 
the furnace and forming a tough crust on the 
slag upon which the molten metal rests. 

3. In a process according to claim 2, the 
step of covering the E. with a layer 
of slag serving to prevent oxidation. 

4. A process as claimed in claim 2 for pro 
ducing alloys which are lighter than the 
underlying layer of slag but which contain 
a metal heavier than said layer, consisting 
in adding the heavier metal to a part of the 115 
previously prepared metal bath and allow 
ing it to remain until it has had time to 
alloy itself with the previously molten metal. 
In witness whereof I have hereunto signed 

ae. . 

ARL GUSTAF WENNERSTROM. 
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